GPRS REPLACEABLE MODULE COMMUNICATION DEVICE 
FIELD OF THE INVENTION 
[0001] The present invention relates to a GPRS replaceable module 
communication device, and more particularly to a device that enables the GPRS 
communication module to provide different functions to meet different 
communication needs. 

BACKGROUND OF THE INVENTION 
[0002] Global System for Mobile Communication (GSM) is one of the most 
popular technologies in wireless data communication. On the other hand, Internet is 
the most popular choice for wired communication. Although both communication 
network systems were widely deployed, there was little data exchange between the 
two networks in the early age. This is because these two networks use different data 
exchange methods. While GSM uses circuit-switch for data exchange, Internet uses 
packet-switch for data transmission. It is difficult to conduct data exchange between 
the two networks. 

[0003] General Packet Radio Service (GPRS) is a technology proposed for 
solving the above problem. The emergence of the technical standard of GPRS 
facilitates the data exchange between the two networks. GPRS is a new packet data 
transmission service based on GSM, with addition of new data exchange points in the 
current GSM network. As the new data exchange points are capable of processing 
packet, the GSM network can exchange data with Internet network. The convenience 
of GSM wireless transmission is added to the information-rich Internet for easy 
sharing. 

[0004] The major difference between the GPRS and the GSM is that GSM is 
circuit-switching, while GPRS is packet-switching. Therefore, GPRS is suitable for 
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discontinuous and bursty data traffic, or frequent and small amount data traffic. It is 
also suitable for occasional large amount data traffic. 

[0005] The GPRS cards are generally used in mobile computers and PDAs as the 
means for wireless communication, so that they can be connected to Internet through 
mobile phones. A conventional GPRS card usually consists of a motherboard 
installed with mandatory components, such as GPRS communication module, and 
battery set. Conventional GPRS cards also use a specific interface, such as Compact 
Flash, for interfacing other systems. However, as the GPRS card cannot be connected 
to the system unless a suitable interface is used, it usability is limited. Alternatively, a 
PC or a PDA can be used to complete the device, but it greatly increases the cost. 

SUMMARY OF THE INVENTION 
[0006] The first objective of the present invention is to provide a GPRS 
replaceable module communication device to increase the functionality of the 
conventional GPRS cards by module daughter boards of different functions. 
[0007] The second objective of the present invention is to reduce the cost of 
GPRS application by modularizing functional components. 

[0008] The present invention of a GPRS replaceable module communication 
device comprises a mother board with basic components, and a daughter board that 
can be connected to the mother board. The major characteristic of the present 
invention is that the daughter board is a modularized card with specific functions. 
The motherboard can detect the insertion or removal of the daughter board, and based 
on the presence of a daughter board to determine to read which board's control data. 
[0009] The mother board of the present invention of a GPRS replaceable module 
communication device comprises a controlling multiplexer for controlling the access 
to the data on the daughter board. The controlling multiplexer can detect the insertion 
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or removal of the daughter board, and based on the presence of a daughter board to 
determine to read which board's control data. The daughter boards with different 
functions can be used to increase the functions of the motherboard of the GPRS card. 
[0010] The present invention will become more obvious from the following 
description when taken in connection with the accompanying drawing which shows, 
for purposes of illustration only, a preferred embodiment in accordance with the 
present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] Figure 1 shows a schematic diagram of a GPRS replaceable module 
communication device of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0012] Figure 1 shows a schematic diagram of a GPRS replaceable module 
communication device of the present invention. The device of the present invention 
comprises a motherboard 1 and a daughter board 2. The motherboard 1 further 
comprises a controlling multiplexer 11, an electrically erasable programmable read 
only memory (EEPROM) 12, a solid static disk (SSD) device bridge chip 13, a GPRS 
module 14, and a first connector 15. The controlling multiplexer further comprises a 
bus Fo, and a bus Fi. 

[0013] The daughter board 2 comprises an EEPROM 24, and a second connector 
25. In addition, the daughter board 2 further comprises at least one of the following: a 
battery set 21, a memory slot 22 or a bluetooth/wireless LAN module 23, in order to 
form a daughter board with different function. Therefore, the daughter board 2 can 
have a combination of (a) battery set 21, (b) battery set 21 and memory card 22, (c) 
battery set 21 and bluetooth 23, (d) battery set 21 and wireless LAN card, (e) battery 
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set and GPRS, or other possible combinations. The memory card 22 includes, but not 
limited to, MMC, SD or MS memory card. 

[0014] Before the daughter board 2 is connected to the motherboard 1, the 
operation on the motherboard 1 is determined by data stored in EEPROM 12, read in 
advance by the controlling multiplexer 11. The data is computed and the resulting 
commands are sent through the bus Fi 112 to GPRS module 14, so that the GPRS can 
perform wireless transmission. 

[0015] When a daughter board 2 with different modules are added to the 
motherboard 1, the data on the daughter board 2 can be transmitted to the 
motherboard 1 through the second connector 25 and the first connector 15. The 
motherboard 1 can detect the insertion or removal of the daughter board 2, and turn on 
and/or off the CS pin (not shown) of the EEPROM 12 to make the controlling 
multiplexer 11 select to read either the data stored in the EEPROM 12 on the 
motherboard 1, or the data stored in the EEPROM 24 on the daughter board 2. 
[0016] The controlling multiplexer 11 can support many operation modes. For 
example, in mode 1, both bus Fo and bus Fi are connected to the universal 
asynchronous receiver/transmitter (UART). In mode 2, bus Fo is connected to the 
programmed input/output (PIO), and bus Fi is connected to the UART. In mode 3, 
bus Fo is connected to the True IDE, and bus Fi is connected to the UART. In mode 4, 
bus Fo is disconnected, and bus Fi is connected to the UART. In mode 5, bus Fo is 
connected to the PIO, and bus Fi is disconnected. In mode 6, bus Fo is connected to 
the True IDE, and bus Fi is disconnected. Modes 1, 2 and 3 are multi-function modes, 
while modes 4, 5, and 6 are single-function modes. The controlling multiplexer 11 
can achieve the purpose of multiplexing by using different modules. 
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[0017] The data on the daughter board 2, for example, from the EEPROM 24, 
the memory card slot 22, or the bluetooth module 23, can be transmitted to GPRS card 
for execution from first connector 15, controlling multiplexer 11 and bus Fo 111 by 
two paths. One path is through the first connector 15, bus B2 162, SSD device bridge 
chip 13, bus Bi 161, to controlling multiplexer 11. The other path takes the route of 
first connector 15, bus C 163, then directly to controlling multiplexer 11, and 
bypassing the SDD device bridge chip 13. The switch chip (not shown) is used for 
selecting the path to transmit data from the daughter board 2 to motherboard 1. 
[0018] The main function of the SDD device bridge chip 13 is to transmit the 
data on the removable daughter board 2, such as SD, MMC, and MS, to the True 
Integrated Drive Electronic Interface (IDE). It serves the same purpose as the adaptor 
to the personal computer memory card international association (PCMCIA). 
[0019] The main functions of the EEPROM 12, 24 include: (1) storing PCMCIA 
card information structure (CIS), and (2) storing a configuration value to configure the 
controlling multiplexer, in order to determine its operation mode. For example, the 
EEPROM 93C56 has 256 bytes, where bytes 00-EF store the CIS. The configuration 
values of the EEPROM 93C56 are as follows: in configuration 001, both bus Fo and 
bus Fi are set to the universal asynchronous receiver/transmitter (UART). In 
configuration 010, bus Fo is set to the programmed input/output (PIO), and bus Fi is 
set to the UART. In configuration 100, bus Fo is set to the True IDE, and bus Fi is 
connected to the UART. In configuration 101, bus Fo is disconnected, and bus Fi is 
set to the UART. Configurations 001, 010, and 100 are multi-function modes, while 
configuration 101 is single-function mode, and so on. That is, when power on, the 
data on the EEPROM 93C56 will be input to the controlling multiplexer. There will 
be 240 bytes of the CIS data stored in the RAM buffer, and the remaining 16 bytes are 
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used to configure the controlling multiplexer. Then, the system host sends a reset 
signal to the card to determine the operation mode of the multi-function control card, 
followed by determining, based on the 240 bytes of CIS in the RAM buffer, which 
operating system the card will operate under. In other words, the functions of the chip 
is first determined by the 16-byte configuration values and the reset signal from the 
host, then the operating system to determine the functions of the card under 
Win98/2K/CE. 

[0020] While we have shown and described the embodiment in accordance with 
the present invention, it should be clear to those skilled in the art that further 
embodiments may be made without departing from the scope of the present invention. 
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